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USA yield trends (bushels/acre)
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National Agricultural Statistics Service (NASS)
Provider of timely, accurate, and useful statistics in service to U.S. agriculture
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NASS Research and Development Division
Geospatial Information Group – All things map-based
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Remote Sensing-based yield goals

• Provide to NASS Agricultural Statistics 
Board independent “indications” (i.e.
forecasts, estimates) of crop yields 
utilizing remotely sensed data

• For inclusion into the Crop 
Production Forecasts 
– Timing: August, September, October, 

November
– Area: national, regional, and state-level

• Follow with county-level estimates 
after season is complete



MODIS, since 
collected daily, central 
to most regional crop

yield modeling 
research and 
applications

Transition to
VIIRS underway
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NDVI and DLST time-series correlations (r)
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Each point in scatterplot represents a county



USDA Foreign Agricultural Service/NASA GLAM
https://glam1.gsfc.nasa.gov/

Highly already customized tool for MODIS time series analysis, display, and data access 8



CropScape: https://nassgeodata.gmu.edu/CropScape/
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Cropland Data Layer

• Annually produced, 30m, crop-
specific land cover dataset

• Captures planted area
• Freely available and open to 

the public
• Timeframe: National scale since 

2008
• 2021 CDL released in early 

February
• 2022 already being conceived

Propose: produce supplemental and unbiased acreage estimates for major commodities

https://nassgeodata.gmu.edu/CropScape/


Input Imagery

• Optical satellite imagery 
acquired throughout the 
growing season

• April through November

• Sensors currently used
• Landsat 8 & 9
• Sentinel-2a/b

• Imagery resampled to 30m 
spatial resolution

• Blue and thermal bands not used
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Capture mostly cloud free imagery over the growing season



Common Land Unit (CLU)
• Pre-digitized field locations
• GIS-ready polygon shapefiles
• Managed at state-level
• No crop info natively, but for many 

fields we can access crop type 
information via governmental 
farmer program 

• Certain states have millions of 
polygons

• Preparatory work done using ArcGIS 

Ground Reference Data: field polygons
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CDL Methodology
Output Maps & 

Metadata
Sampling, Decision Trees, 

& Classifier
Input Imagery, Ancillary Data, & 

Reference Data
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ArcGIS (polygon handling)
Hexagon ERDAS Imagine (raster handling)

Rulequest See5.0
(boosted decision trees) Internet Portals

All tasks performed and managed on a local area Windows-based network



Paradigm shift underway toward “Cloud” Computing
e.g. Google Earth Engine

The whole pertinent MODIS, Landsat, Sentinel-2 archives staged for analysis 13



USDA/NASS 
utilization of 
Planet 
biweekly 
composites 



2019 background investigation into
crop Emergence over Northern Illinois

2019 Time Series of Optical Imagery 
Exploration



Landsat 8  4/21



Sentinel-2  4/21



Planet  4/21 10:25:51 



Planet  4/21 11:23:24 



2019 imagery acquisition timeline over study area

Landsat 8 Sentinel-2a/b Planet (1, 2, 3 hits)

Revisit rates needs are finally being met!



Planet 2021 biweekly composites
Last year



Within Field Variability
Southern Colorado



Variable Seed Planting
Western Ohio

9 August 2021



Fine-scale Crop Type Identification
Planet data and Earth Engine



Cropping  Systems  

Remotely-sensed crop monitoring applications over US intensive 
cropping systems are not necessarily applicable globally 
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